the mass of the tumour. In no place have I been able to discover any normal uveal, retinal, or lens tissue.
The cells of the growth are typically sarcomatous-large, fusiform in shape, with an oval nucleus. Degenerative changes are marked in some areas. No intraor extra-cellular pigmentation or chromatophores are present.
The structure of the growth is of two types; adjoining the sclera, in the original site of the choroid, and the limbus, in the original site of the ciliary body, the growth has a markedly angiomatous formation. Here are seen inter-communicating blood-spaces, of irregular size and shape, mostly without an endothelial lining, between which are densely packed masses of sarcoma cells, the appearance being that of a cavernous rather than a peritheliomatous type of angiosarcoma. In other parts, where angiomatous formation is not in evidence, the fibrous qtroma is unusually well marked and is in direct continuity with the fibrous bands penetrating the growth from the sclera (Plate I, figs. 3 and 4) .
The epithelium of the cornea is epidermoid in type and the substantia propria fibrotic and vascularized. Sarcoma cells surround the newly formed arteries and infiltrate the neighbouring tissues. Here and there sarcoma cells are present within the vessels and it seems probable that the invasion of the cornea has occurred as a result of malignant emboli (Plate II, fig. 5 ).
The optic nerve is very much thickened and on section the growth is seen as a cuff beneath the dura and arachnoid, completely surrounding the bundles of nervefibres though not infiltrating between them. The sarcoma cells are here arranged in relation to a fine interlacing reticulum extending from the pia which gives the growth a pseudo-alveolar appearance (Plate II, fig. 6 ).
To sum up: The growth is a large spindle-celled sarcoma of the uveal tract in which the following characteristics are notable:-
(1) The patient was unusually young.
(2) There is no trace of normal intra-ocular structures.
(3) The stroma is derived from coarse bands of fibrous tissue which intersect it in all directions and which are, in turn, continuous with the sclera.
(4) The structure of the growth is of two varieties, a cavernous angiosarcoma in the area bordering on the original uveal tract, and elsewhere a fibrosarcoma with an unusually well-marked reticulum.
(5) There is no trace of melanotic or hamatogenous pigmentation, a fact which appears to have been noted in most of the reported cases of angiosarcoma of the eye to which I have referred.
(6) Malignant invasion of the cornea has occurred by way of the new vessels present there.
(7) The intervaginal sheath of the optic nerve is filled by growth, though neither the sheaths nor the nerve-fibre bundles are infiltrated.
Fuchs' Epithelial Dystrophy: Remarks on Two Cases
By J. H. DOGGART, F.R.C.S. ONE of these patients was a 70-year-old woman, whom I saw for the first time some years ago. She was attending hospital at long intervals for routine examination, and had been treated several years previously for a hypopyon ulcer of the right eye, the cornea of which was now more than half-covered by a dense vascular scar. The left cornea was hazy, but displayed no vessels. There was no history of trauma or any evidence of inflammation other than a mild conjunctivitis. Tension was normal.
Slit-lamp examination.-The epithelial appearances consisted of cedematous vacuolation, becoming less intense towards the periphery, but the endothelium did not exist in any recognizable form. The glittering mosaic that covers the back of a normal cornea had been replaced by a layer of granules resembling red pepper. No trace of cell-structure remained. Mr. Goulden recognized that this was a case of Fuchs' epithelial dystrophy, and asked me to test the patient's corneal sensibility.
He rightly anticipated that this would be lacking, and explained that the granular appearance at the back of the cornea was due to degenerative changes that rendered the endothelial cells amorphous. Similar changes, although partly concealed by the old scar, were undoubtedly present in the fellow eye.
In the second case the patient, a woman aged 72, had noticed that for over a year, her eyes had been " sticky" and her sight worse in the morning than at night. Vision, with correction, was in each eye. Visual fields and fundi were normal. There was a faint central haze on each cornea. By slit-lamp examination I discovered a marked epithelial cedema. Several endothelial " holes " could be seen near the centre of each cornea. Sensibility was lessened on both sides.
History of the Disease
In his Bowman lecture of 1902, Fuchs briefly mentioned a curious condition in which an elderly person's cornea was able to simulate the glaucomatous cornea.
He wondered whether some lesion of the endothelium might be to blame, but does not appear to have followed up this brilliant guess, subsequently to be confirmed by the work of Kraupa and Vogt. In 1910 he published his carefully worked-out clinical observations on thirteen cases of this condition, which then, for the first time, he entitled epithelial dystrophy of the cornea. Nine of the patients were women. All were elderly. Three of them developed chronic glaucoma. He pointed out that the epithelial lesion spread slowly from the axial to the peripheral portion, and that some of the cases showed abnormal striation of the substantia propria. Impaired corneal sensibility was invariable. Kraupa described endothelial change ten years later, and considered that this was the primary lesion. Vogt came to similar conclusions at about the same time, and published them in the following year. He employed the simile of powdered bronze to describe the appearances on the back of the cornea. Several other authors afterwards confirmed the priority of the endothelial change, and the matter was finally clinched by a patient with endothelial changes alone in the less affected eye, when the fellow eye showed involvement of the epias well as of the endo-thelium.
In the second of the cases which I have just described, I referred to endothelial "holes." These are not, of course, true holes; they are simply localized rounded protrusions of Descemet's layer into the anterior chamber. Structurally they are the same as those Hassall-Henl6 warts which are so common in healthy cornea. The distinction is that these latter remain small and peripheral, whereas the holes associated with Fuchs' dystrophy are larger in size, and the axial portion of the cornea is their site of election. There is, of course, nothing to prevent the same patient from displaying both types of hole. In a pronounced case the cornea may look like a sieve, but I ought to emphasize that only a minority of the cases display these large central holes. The powdered bronze appearance is the typical one. It is most interesting to read Graves' paper in which he made excellentl observations about a chronic bilateral affection of the corneal endothelium in elderly people, in the belief that he had found a new clinical entity. He noticed, however, that a few of the patients had cedematous epithelium, and came to realize that some were typical examples of Fuchs' epithelial dystrophy.
Symptoms, Clinical Course, and A.tiology
The symptoms consist of slow visual failure, affecting first one eye and then the other. Sight usually improves a little as the day advances, presumably because some of the larger vesicles are flattened by repeated blinking. Haloes are usual.
Sensations of grittiness from intermittent conjunctivitis occur in at least half the cases. As time goes on there is an increasing tendency for the epithelial blebs to rupture, thereby exposing the cornea to risk of infection, and so it is not surprising that ulceration has more than once been recorded as a complication. One precaution is necessary in this connexion. It is quite possible for a fairly advanced stage of this disease to simulate a corneal ulcer in the absence of true ulceration. Confusion may arise from unhealthy-looking tags of sodden, abortively-growing epithelium-in fact a sort of filamentary keratitis. I remember a case of this disease in which the mistake was made of carbolizing a mimic ulcer, and, as might have been expected, the reaction was most unfavourable. Where there is a definite hypopyon there is, of course, no such problem, and one has no option but to adopt carbolization or some similar measure. It is worth bearing in mind also that the excessively loose attachment of the epithelium calls for extreme care in the application of a tonometer. In fact, it is better to avoid using this instrument in such cases; several of Sallmann's patients had their cornew abraded, even when it had been most warily manipulated.
In advanced cases the rest of the cornea becomes progressively involved. Bowman's layer undergoes atrophy; folds may arise in Descemet's membrane; cedema of the substance manifests itself by irregular stric of opacity. Lastly there is calcification and undermining, whereby flakes of dead tissue may be shed from the surface of the globe. One other phenomenon occasionally seen is " beading " of the conjunctival vessels.
The occasional association of a corneal dystrophy with myxcedema, as happened in a case of Treacher Collins, inspired the hope that thyroid administration might benefit these sufferers, but no success has been obtained from such treatment. Epithelial dystrophy has been described in association with myotonia atrophica by Maillard and Birnbacher, whose observations provide further evidence that the state of the epithelium is intimately bound up in the general metabolic state. Numerous drugs, operations, and physical remedies have been tried. One surgeon went so far as to apply tincture of iodine after scraping away the epithelium. This also failed. So far no cure has been found, nor has anyone explained the cause. Juler saw the disease in two sisters, but so far as I know, this example of familial incidence is unique.
The Use of the Slit-lamp In my opinion Fuchs' epithelial dystrophy in its early stages is one of the many conditions in which a complete and conclusive investigation is impossible without recourse to the slit-lamp. It has often been said that this instrument is not applicable to the conditions of a busy out-patient department, because it demands so much time for its use. There is no denying that, in the early stages of slit-lamp training, many hours of practice are essential, but, after a certain amount of facility has been acquired, it becomes fairly obvious which are the small minority of cases in which one can hope to gain useful additional information by spending a minute or two at the lamp. Moreover, there is certainly a fascination in watching with one's loupe some of the things that were in fact never noticed in pre-slit-lamp days. (the speaker's) paper appeared the slit-lamp had not been invented, and his own statement at the time was that, in his experience, the condition was very rare indeed. In the paper he had described four cases, two of them in sisters. There was a history of a iiaternal grandfather and paternal uncle having a similar condition. In the case of one patient, an elderly gentleman, he confused the condition with glaucoma, and trephined the eye. In a fourth case, however, the condition came on after trephining, whereas previously the cornea had been clear. Therefore he contended that it was not simply a question of deciding what relationship the condition under discussion had to glaucoma. The diminished sensibility seen in these cases reminded him of a lecture which he had heard in Vienna by Professor Pillat, on the vitamin-A-deficiency conditions of the cornea, instances of which the lecturer said he had met with chiefly in China. In those the cornea was hazy on its surface, and its sensibility was markedly reduced. These patients also showed other signs which were related to kerato-malacia in the infant. In this country these cases run a rapidly fatal course, but in China these vitamin-A-deficiency kerato-malacies had their stages long drawn out, lasting for years. In them it was chiefly the epithelial elements, wherever found in the body, that were affected. Cod-liver oil, given at any stage, quickly cleared up the signs and symptoms. If he (the speaker) met with a Fuchs' dystrophy patient he certainly would try vitamin-A administration in addition to local treatment.
Mr. T. HARRISON BUTLER said that, with regard to the silver appearance at the back of the cornea, described by Fuchs, he thought that if this were carefully looked for it would be found not to be very rare, especially in mild cases. Mr. Doggart had said that in some cases it was associated with an endothelial condition as well, but he (the speaker) was not aware it was one and the same condition. He thought the endothelial condition was far more common. He asked Mr. Doggart whether this condition could follow accident. He had seen two cases which had taken an unfavourable course, epithelial dystrophy of this type having followed an accident. From the medico-legal point of view the matter was very important. The cases were easier to diagnose if staining with fluorescein were previously carried out.
Dr. A. J. BALLANTYNE said that his experience corresponded with Mr. Harrison Butler's. He had seen a number of cases of this condition, but he did not think its frequency was more than one in every 10,000 or 15,000. He had seen some cases of it in which there was a definite association with injury in workmen.
His experience as to treatment had been unfortunate; neither paracentesis nor denudation of the cornea had any good effect. He regarded the cases with a history of trauma as identical with those described as cases of Fuehs' epithelial dystrophy.
Mr. FRANK JULER said that the condition described was a definite entity, and was more comrnon than it was usually thought to be. He had detected it in the early stages in a few cases by the ill-defined disc of central corneal opacity, visible with the ophthalmoscope on examination with the + 20 D lens, and confirmed with the corneal microscope.
Could Mr. Doggart explain the punctate bronzed appearance of the cornea seen in these cases ? Graves thought it was due to a scattering of light in the reflection of mlinute protrusions from Descemet's membrane. He (Mr. Juler) wondered whether it was positive pigment on the back of the cornea, or a reflection from the small swollen cells on the back of Descemet's imeimbrane.
Mr. DOGGART (in reply) said he felt almost satisfied that Mr. Gray Clegg's cases were not examples of Fuchs' epithelial dystrophy, but were cases of bullous keratitis, and Mr. Clegg did not claim that his cases were of the nature now described.
Mr. Harrison Butler had mentioned association with trauma, but he (the speaker) did not think that there was any such association. He agreed that in certain traumatic cases there might be also epithelial changes, from a fine cedema to a grossly bullous state, but he had not seen an accident case in which the characteristic endothelial changes existed. If it was a common association there would be several examples of it in the literature, and two-thirds of the cases would not be in women.
In reply to Mr. Juler: He was not able to explain the bronzed appearance. There was a little point of confusion in these cases because, since most of the subjects were old people, one found ordinarily little pigment granules which resulted from the scattering of pigment in the iris. The powdered-bronze appearance in the cases described, however, was something additional to that. He supposed it was an exaggeration of cedematous changes in the cells. Possibly the cedema became intensified, or the cells were ruptured.
A Congenital Retinal Anomaly
By FRANK W. LAW, F.R.C.S.
IT is my privilege to draw your attention to two specimens, illustrating the same anomaly, which have been sent for examination to the Pathological Department of the Royal London Ophthalmic Hospital.
The first eye was sent by Mr. R. J. Coulter, of Newport, Mon., to whom I tender my acknowledgments; it was that of a female child, aged 6 years, and had been excised, under the suspicion of its containing a glioma. The points of special interest were " massive exudate over ciliary body, and curious distribution of growth." I made further inquiries into the history, and learned that the patient was the child of healthy parents, both of Welsh extraction (though the child's name suggested a Hebrew origin). She had one brother and one sister, both well. In type she was a brunette, with dark eyes and hair, and rosy cheeks; she had a pigmented mole on the left eyebrow. Her mother-this in answer to a specific question of mine-had not been exposed to X-rays during the course of her pregnancy.
The specimen submitted was the left eye, preserved in formalin. No external abnormality was noted. It was opened by a section in the sagittal plane on the nasal side, just clear of the lens; this was by sheer chance a most fortunate section. The first impression gained on examining the temporal portion was that it showed a persistent hyaloid artery and posterior vascular sheath of the lens. On further examination, however, this was found not to be the whole of the case. A thick cord about 2 mm. diameter ran, with a slight convexity upwards and outwards, from the disc to an attachment at the extreme temporal equator of the clear lens in the horizontal meridian, the area of attachment being about 4 mm. long; the width could not be determined. From the anterior end of this cord-like structure passed two expansions, upwards and downwards respectively, to be attached to the structures in the region of the ciliary body; these were reflected backwards on the inner tunic of the globe in a fan-shaped manner, as far back as the ora serrata, fading into the inner tunic. The upper expansion was further reinforced by a web of embryonic tissue (since proved to be a sort of retinal "mesentery ") extending the whole length of the cord, which web was attached to the wall of the globe above and laterally in an almost straight line, approximately corresponding to the two o'clock meridian. The cord itself was extremely vascular; it was very firm to the touch, and indissolubly connected to the disc, lens, web, and expansions
